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Smith collecting cad disflies.

A MESSAGE FROM THE
PRESIDENT
Every university worthy of the name holds as
a fundamental responsibility the pursuit of truth
as one is best able to understand it . This is the
charge to each faculty person. We pursue that
responsibil ity in a number of different ways and
with varied success . The most important thing is
for each of us to do our work.
In this issue of Scholarship in Review,
Central Washington University provides a forum
to observe and learn from the efforts of five of
our faculty who are attempting to add to that
accumulating body of wisdom . Two describe
research journeys of very different kinds.
Stamford (Skip) Smith shares his continuing
search of caddisflies, this time through Chile and
Patagonia . Without comprom ising the scientific
integrity of his work, he conveys in readable
language the joys and observations of his
journey . Anne Denman shares another type of
journey . This is a recent trip to Jordan which
she views from the perspective of an
an th ropolog ist. W ith all of the appropriate
warn ings, she provides us with observations on
this importan t nation which can bring helpfu l
understanding to any reader .
Elizabeth (Libby) Street tackles a subject high
on the list of every city, town and vi llage :
educational excellence and the role of teachers
in its realization . Don Cocheba and Richard
Mack examine the local ramifications of a
national phenomenon -- the growth of the
service sector of our economy . The obvious
question is how does Wash ington state look
and what are the impl ications which flow
therefrom .
Here we have four pieces of scholarship
shared from the work of these faculty . Each
article can be read w ith profit by anyone with
but a basic understanding of the discipline . Most
importa nt is that in the totality of the four
presen tations we have a dramatic demonstra tion
that first-ra te scholarship is done at a
comprehensive un iversity . Not only is it done,
bu t it is widespread throughout the university .
It is crucia l to the vita lity and quality of the
un iversity that we support the work of our
schola rs. As this issue demonstra tes, the
payoffs for our students and society are
immense .
We are pleased and proud to be able to share
another gl impse of the scholarship of the faculty
of Centra l Wash ington University .
Dona ld L. Garrity
President

East Of The River
Jordan:
Perspectives
On Jordan 1987
July 16, 1987. Outside
Amman, Jordan . Our group of

Anne Denman is Professor and Chair of
the Department of Anthropo logy. From
1969-1983 she was co-director of the
Small Town Institute and is currently
researching the impact of urban
renewal projects on communities.

twelve American faculty, twelve
students, and Jordanian hosts,
visits the Bak'a Refugee Camp.
Sixty-eight thousand refugees from
Palestine now live in this camp; it
has grown from a population of
2600 just after its establishment in
1967. From tents, to prefabricated
tin shelters, to concrete block
houses, the camp has become a
town in its own right. We visit
several houses: each family has
100 square metres to transform
into a "temporary home, " through
efficient use of space (sleeping
mats and pillows stored on top of
closets), through planting a tree,
grape arbors and flowers in the
small courtyards. We are told that
the average family size is 7. 7
persons.
A widow, about fifty, presides
over one courtyard; she lives with
two of her three married sons and

their wives and children, and with
three of her six daughters;
eighteen persons share her neat
four-room dwelling. Her sons and
daughters work in Amman, but
this is a temporary residence for
them (although they have been
here almost twenty years). Like
other Palestinians we met, they
dream only of going " home" to
their village on the West Bank,
even though they know their
house has been leveled. We hear
many family stories during our visit
(and are free to knock on any door
wi th our young translators) - but
it is an uncomfortable and painful
afternoon for privileged Americans.

July 17, 1987. Amman,
Jordan. Our group has breakfast
in the back garden of the home of
A. AI-Hadeed, President of a
consortium of companies called
The AAA Group, candidate for
Parliament from the " Party for

A street In the Bak'a refugee camp , near Amman , which now houses 68,000
Palestinian refugees.
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Like any community, t he Bak'a camp has stores and street vendors, including
these young salesmen.

Democratic Progressive Unity,"
and a leader of one of Jordan 's
largest tribal groups, with control
over grazing rights stretching to
the Eastern desert borders. His
home is a five-story building;
Mercedes sedans and European
sports cars are parked in the
dozen-car garage on the ground
floor. The forty of us are served
coffee in a white Bedouin tent
wh1Je reclining on rugs and
cushions; breakfast is an elegant
buffet-style meal which we eat of f
silver, crystal, and French
porcelain. The fifth son chats in
English with five of us during
breakfast. He and his wife of four
months returned recently from a
honeymoon in Hawa1l· he works in
the shipping company which is
part of the AAA Group. His wife is
now expecting a child, and soon
w1JI discontinue her study of
Physics at the University of
Jordan.
********

Such images frame the month
of travel, study , lectu re and
discussion wh ich I partici pa ted in
as a Joseph J . Malone Fellow to
Jordan during the su mmer of
1987, through sponsorship of the

Washington , D.C.-based Na tional
Counci l for U.S.- Arab Relations.
The kaleidoscope of activities
included an audience w ith King
Hussein and Queen Noor; more
tha n forty lectures by government
ministers, university professors,
P.L .O. representa t ives, exiled
Palest in ian mayors; a tour of the
Jordan Val ley Authority and
irrigation facilities; viewing open
heart surgery at the Queen Alia
Hospita l; extensive visits and
briefi ngs at J ordan 's four
universities; visits to many historic
sites (6th century Arab cast les,
12th Century fortresses , several
Roman cities of the Decapolis, the
rose-hued city of Petra, carved
into the cliffs) ; swimmi ng in the
Dead Sea and snorkeling in t he
Gulf of Aqaba ; many feasts;
attending t he opening of the
Jerash Folklore Festival in a
Roman Amp hitheater (the King
and Queen arri ved at dusk by
helicopter), and more ....
To write or speak about a
country w hose la nguage you
ca nnot understand , based on a
month's visit, is hardly an
academically respectable task for
an anth ropologist, steeped in a
discipl ine w hich regards " outsider"
views , even based on yea rs of
stu dy, as only a partial approach

A young engineer with the Jordan
Valley Authority explains plans for
modernization of Al Ghor Canal , the
major north-south irrigation channel .

to understanding . But reporti ng on
a month's experience in a place
Americans ra rely visit, may
contribute some insights on one
Ara b cu lture .
I was unprepared for the
dramatic physica l beauty of
Jordan - my visions had recreated
flat desert an d Christmas ca rd
images of Bethlehem. Instead,
w ithin a country that wou ld fit
inside t he state of Washington, are
t he white ari dness of the Dead
Sea; the dramatic escarpment of
Mount Nebo from where Moses is
said to have looked down into
"The Promised Land" a mi le
below; t he green of the Jordan
Va lley , with farms , banana
plantations, date palms, and
bullrushes; stony desert and
massive rocky cliffs as subtlely
shaded as Arizona's canyons. On a
clear nig ht, from the heights above
the Jordan Val ley, they say you
ca n see the lights of Jerusalem
twinkl ing in the distance.
The present Hashemite Kingdom
of Jordan had its origins in
Transjordan, a political unit created
and maintai ned after World War I
through the paternalistic
involvement of Great Britain in
Middle East affairs. The first ruler
was Abdalla h, grandfather of the
present King Hussein , who had a
CENTRAL WA SH INGTO N UNIVERSITY / 3

strong claim to rulership as a
leader of the Hashemite clan, able
to trace direct links to the Prophet
Mohammed . Transjordan became
independent after 1946, and those
areas of the West Bank and
Jerusalem which are now the
focus of newscasts, officially
became part of Jordan in 1950.
The population rose from 430,000
to 1,280,000 in a short time,
spurred both by the addition of
territory and by an influx of
refugees from the Partition of
Palestine in 1947-8.
In 1951, the present King
Hussein witnessed his
grandfather's assassination in
Jerusalem. Following a short reign
by his father (declared mentally
unfit to rule), Hussein became
King in 1952 at the age of 16.
Since then, the King has led his
nation through war, demographic
upheaval, a coup attempt (1957),
loss of territory (especially after the
1967 war with Israel), and many
diverse pressures from both
internal and external groups.
The careful rule of King Hussein
is surely the most significant
reason for the persistence and
importance of Jordan in Middle
Eastern events. The monarchy and
its base of support in the
traditional pastoralist tribal
structure; the wealthy Palestinians
who have built elaborate homes on
"Jebel Amman;" the
"guestworkers," mainly from
Egypt, who have come to do the
work Jordanians don't want to do;
the Jordanian skilled workers in
the oil fields of the Gulf States and
their families at home, supported
by remittances; the refugees and
their leaders, many recently
deported from the West Bank these create a diverse nation.
The "crossroads" character of
the Middle East and the lands on
the east of the Mediterranean is
reflected in Jordanian historic sites
marking the presence of Old
Testament figures, the Greeks, the
Nabateans, the Romans, first
Christians (the Bible speaks of
Jesus at Gedara or Um Oais), the
Byzantines, the Ummayad caliphs
(early Arab Muslim rulers), the
4/ CENTRAL WASHINGTON UNIVERSITY

Houses on Jabel Amman ("Amman Hill"). Remittances from oil workers in the Gulf
States have been used to construct many beautiful homes on the outskirts of
Amman.

Crusaders, the Mamlukes, the
Ottomans, and the nations of 20th
Century Europe. The "Great
Powers" of almost every historic
era have eventually turned their
attentions to the lands east of the
Mediterranean; and the fact that
three of the world's great religions
- Judaism, Christianity, and Islam
- have places there of vital
symbolic sign ificance, has meant
that religious symbolism can
readily be used to mobilize political
power and opposing armies .
It is said that the Jordan ian
army and security forces have a
tight grip on public security, and
yet the average resident and visitor
feel both relaxed and safe in the
conduct of everyday activities.
During the summer of 1987, the
first armed robbery and murder in
the history of the country
occurred ; a money-changer was
kil led when leaving for work with
the few-million dollars he habitually
brought home with him at night.
Persons who talked with us, such
as representatives of the P.L.O.,
spoke openly, if not aggressively,
about their disagreements w ith
Jordanian policies .
In addition to its cultural and
political diversity, the country of

Jordan is in few senses a natural
and self-sufficient "ecological
unit ." Toward the end of our visit,
Dr. Bassam AI-Saket, Secretary
General of the Royal Court, spoke
to us about three "extraordinary
resource pressures" faced by
Jordan, and these gave
perspective to our social scientists'
observations. First, he noted,
Jordan contains a low level of
natural resources : shortages of
water, energy and land . Water
shortage is exacerbated by lack of
funds for technological
development (the Al Ghor canal
which parallels the Jordan River is
just being put underground for a
small section of its length), and by
Israeli irrigation projects to the
north which , Jordanians claim,
siphon off most Jordan River
water before it reaches their
borders. They say, too, that the
Israelis were able to block
development of a proposed dam
on the Yarmouk River which
would have provided water to both
Jordan and Syria.
Jordan has little or no oil under
its lands, and thus is dependent,
as European nations are, on oil
imports . A project for shale oil
development is being considered,

Jordan's principal city , Amman, has been an urban center since the time of the
Greeks (when it was called Philadelphia) and the Romans (when this large
amphitheater was built).

although this option has been
found impracticable by other
nations . Industrial development
based on natural resources is, at
present, limited to phosphate and
potash industries. And , the
potential of the land for agriculture
cannot be developed without
water.
A second set of pressure factors
noted by Dr. AI- Saket are external
th reats to the socio-economic
structure of Jordan from
" extremists on the rig ht and left."
Our group "reviewed" the 50th
Arm ou red Tank Battalion at Zarqa
Military Base. One professor,
reflecting the simple American
logic which sees the Middle East
situation in terms of " The ArabIsraeli Conflict," asked the
Battalion Commander how tanks
could be a useful mil itary weapon
against Israel, when it would be so
cumbersome to move them quickly
from Zarqa down to the Jordan
Val ley borders with Israel . Patient
yet amused, and no doubt thinking
of potential problems from the
north and east, the Commander
simply repl ied, "Our enemies are
not limited ." At times, also, these
threats become internal , as in
1970-71 when King Hussein,

generally a supporter of the P.L.O.
as just representatives of the
Pa lestinian cause, fought against
them as a danger to internal
security .
The third set of pressures
described by Dr . AI-Saket are
demographic . Indeed , the
population statistics for Jordan are
mind-boggl ing . For some time,
Jordan has be--en--.one of the few
nations granting passports to
Pa lestinian refugees : it is estimated
that half of the population of
Jordan is composed of refugees .
The annual population growth rate
of Jordan has been about 4%
during the 1980s; only 0.5% of th is
is thought to be related to the
current refugee influx . Almost twoth irds of the population lives in the
urban concentrations of Amman
and Zarqa, which account for only
one-fifth of the total land area .
Fifty percent of the working
population is employed outside
Jordan , primarily as skilled workers
in the Gulf States oil industry; and,
in turn , 22% of the Jordanian
labor force is composed of guest
workers, who do tasks in
agriculture and manual labor which
hold low status according to
traditional Arab values. Because of

tradition, also, women compose
about 20% of the Jordanian labor
force, primarily in clerical and
agricultural work .
Development of a highly
educated population is regarded as
an important part of Jordanian
national policy . Fifty percent of the
current population is under fifteen
years of age, and 34% are
currently enrolled in school. The
development of a strong university
system is seen as a way of
reducing the number of young
people pursuing higher education
outside Jordan (currently as high
as 50%), and of maintaining a
skilled workforce for "export"
elsewhere in the Middle East .
Indeed, -one of the "Pillars of
Development" of the Jordanian
economy is remittances from
skilled workers in the Gulf States.
In some years, as much as half of
Jordanian national income has
come from such rem ittances; these
in turn are affected by the price of
oil on the world market and by
recession and boom in Gulf State
economies. " Assistance" from
friendly Arab countries and export
income (primarily from shipments
to the West Bank and recently to
Iraq) are other sources of capital,
albeit uncertain ones. Jordanians
did not specifical ly discuss the
economic aspects of the Iran-I raq
War, but in 1987 300,000 barrels of
Iraqi crude oil reportedly were
trucked daily through Jordan, west
from Iraq and south to Aqaba.
Five consistent observations
about Israel and America were
made by the English-speaking
Jordanians we met. First, they
expressed sympathy and
understanding of the desperation
of Jews following the Holocaust
(and no one questioned its reality).
Second, they expressed a lack of
understanding of how the
Holocaust could ever justify, in
turn, taking Arab lands. Th ird,
they voiced absolute conviction
that money raised by "The Israeli
Lobby" prevents the U.S. from
developing a balanced policy in the
Middle East. Fourth, they
recognized the absolute regional
military superiority of Israel,
CENTRAL WASHINGTON UN IVERSITY / 5

attributed largely to American
fund ing and sales of U.S. military
hardware. Last , they spoke about
the tremendous damage done to
U.S. credibil ity among Arab
leaders by "l rangate ." They had
been accustomed to disagreeing
with U.S. pol icies , but not
distrusting them enti rely .
Travel to Jordan in the 1980s
renders the visitor not necessarily
more hopeful, but certa inly more
thoughtful, and more
understanding of the complexity of
internal and external pressures
faced by just one of the nations in
the Middle East. King Hussein and
his advisors do not minimize the
difficu lties in carryi ng out an
"intermediary" role in working for
peace, and in getting others to
agree to their performance of that
role .
But beneath the " analysis" of
patterns, the recurring pain of
individuals continually surfaces,
challenging predictions . One of our
hostesses, the w ife of a Minister of
the Royal Cou rt born on the West
Bank, joined us at a dinner
celebrating the American Fourth of
Ju ly hol iday (a few days after the
Jordanian celebration of the 800th
Anniversary of Saladin's defeat of
the Crusader armies in 1187) . In
response to a question about
hol idays her family enjoyed, she
quietly echoed words we heard
again and again, "We Palestinians
can never be joyful , until we return
to our homes ."

The highways traversing the great Eastern deserts of Jordan experience heavy traffic
as supply routes for the Iran-Iraq war . This photo was taken from the top of Castle
Kharanah, originally the site of an Ummayid palace, later fortified as a military
outpost of the Ottoman Empire.

Suggested Readings:
Peter Gubser, Jordan: Crossroads
of Middle-Eastern Events,
Westview Press, 1983.
Arthur Day, East Bank/ West
Bank: Jordan and the
Prospects for Peace, Council on
Foreign Relations , Inc., 1986.
Peter Mansfield, The Arabs, 2nd
ed ., Penguin Books , 1985.
Hassan Bin Ta lal (Crown Prince of
Jordan) , Search for Peace,
Macmillan, 1984.
David Shiplen , Arab and Jew,
Times Books, 1986.
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A vendor in the market place
"Souk" at Salt.

Achieving
Educational
Excellence:
The Role Of
The Teacher
Reports of decl ining
standard ized test scores, ill iterate
high school graduates, and the
limited abilities of the work force
have genera ted political and social
activism to address the problems
of schools today. A presi denti al
task force studied these issues and
published a pessimistic account in
A Nation At Risk (The National
Commission on Excellence in
Education , 1983) . In shotgun
fash ion , legislatures attempted
many solutions : increased teacher
salaries, increased emphasis on
basic skills, decreased peripheral
content areas, increased length of
school day and school year,
improved school climate, and
improved teacher training .
University teacher training facu lties
develop and advocate their own
positions : too much or not enough
content, too much or not enough
pedagogy, and too much or not
enough general education training .
Arguments take on a territorial
flavor . Yet, only peri pherally are
the moment-to-moment behaviors
of teachers in the classroom
addressed, and it is these
moments of contact between
teacher and student that are
exceptionally important to the
student's development.
Teach ing is a demanding
profession that requires highly
trained and versatile professionals.
In only rare instances do chi ldren
learn efficiently in spite of the
teacher. For most, the teacher
enhances learning through a
combi nation of content expertise,
analytical abil ity, technical skil ls,

and personal attributes . Each is a
necessary but not su fficient
contributor to the teacher's overall
expertise.
In th is article, I emphasize the
role of moment-to-moment
interactions between teacher and
chi ld in overall educationa l
excellence . I attempt to summarize
the mu ltiple facets of the excellen t
teacher . I emphasize the ways in
which the ru les about good
instruction change as the
knowledge gained from experience
and research point to more
productive approaches . And
mostly, I attempt to respond to
those who fail to recognize t he
complexity of the profession and
the demands on the teacher.
The teacher as analyst and
empiricist. The teacher is faced
with the necessity of careful
analysis to select the best
procedure for the classroom. By
analysis, I mean t he division of a
classroom event into functiona l
parts and descriptions of the
re lations among the parts. The
empiricist re lies on data to test
suppositions about these relations .
Un iform recipes for teaching wou ld
be effective if all students and all
classes were identical. Since this is
far from the case, the burden of
analysis fal ls directly on the
teacher to select techniques and
procedures based on their
effectiveness.
To ana lyze, the teacher must
examine and relate three parts of a
behavioral interaction : the
antecedent event, the behavior,
and the consequent event.

Elizabeth M . Street is Professor of
Psychology. Her emphasis is in learning
and educational psychology and
includes work w ith special and regular
education in both public and private
settings . Her current research is testing
the effectiveness of innovative
computer assisted instruction .
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Behavior occurs in a context and
has a particular effect on the
environment. A given behavior can
only be judged in the context of its
preceding and following events .
The observant teacher recognizes
that behaviors that look the same
do not necessarily arise from the
same relation with the
environment. Similarly, two
behaviors that look very different
may arise from similar relations
with the environment . For
example, two children who
mistake the word "was" for the
word "saw" may not do so for the
same reason . The same is true for
two chi ldren who disrupt the class .
On the other hand, one child may
behave in very compliant ways and
another in very disruptive ways for
precisely the same reason . The
behavfora l history of each child
may have conditioned these two
very " different" behaviors as ways
to derive attention from adults . A
parent or a teacher might not set
out to create this circumstance but
intent is, ·rrelevant to the result.
Another aspect of personal
history that might account for
differences are the capabilities of
each chi ld to engage in a behavior.
The child who has not learned
how to look compliant turns to
other means to achieve a desired
outcome and, in the end, may be
viewed as being disruptive " on
purpose ." This "bad seed"
attribution provokes two common
solutions : give up on the ch ild or
wait until the child is "ready" to
behave in appropriate ways . It is
more productive than either of
these alternatives to examine the
effects of the chi ld's behavior on
the environment . Personal history
cannot be changed, but new
behaviors can be targeted and
teachers can learn to modify their
own behavior so that desirable
student behaviors replace
behaviors that are inappropriate .
When an academic error or a
socially disruptive behavior occurs,
an analysis of the relation of the
behavior to antecedent and
consequent events should guide
the selection of a remedy . Instead,
many teachers allow a routinely
8 / CENTRAL WA SH IN GTON UN IV ERSITY

prescribed technique, designed to
fit a particular behavior , to
supersede analysis . A routine
techn ique applied to all members
of a group may prove effective
with some and counterproductive
for others. The case is not un like
that of a doctor who misdiagnoses
a common symptom and
prescribes the wrong medicine
even though other patients with
the same symptom have benefited
from the medicine . Blood tests and
other refined analyses provide the
doctor with information that
produces more effective
prescription . In the same way ,
careful and thorough observa tion
by the teacher reveals the
environmenta l events that
strengthen , maintain, or weaken
behavior and results in more
effective remedial prescriptions.
Because sociological, cu ltural,
and personal factors produce
learners w ith different histories, no
single " best" teaching technique
can be taught to teacher trainees.
The teacher must be equ ipped for
continua l analysis and assessment.
The teacher who works with
Native American children for the
first time must look to the chi ld's
culture to understand that the
ch ild is reticent to make eye
contact w ith the teacher because
in his culture, eye contact with
adults is viewed as disrespectf ul
and is punished . A teacher in the
1960s might have found that
references to the Vietnam conflict
aroused predictable behavioral and
emotional responses; but the same
is not true for most of today's
students . A college level
physiology textbook that draws an
analogy between the function of
the heart and the function of a
sump pump rel ies heavi ly on the
student's knowledge about a sump
pump, but it is not a useful
analogy to the student who has
never seen a sump pump . Efforts
by textbook editors and censors to
keep textbooks "clean" often
result in examples that have no
value at all for a majority of
students in the classroom.
How do teachers learn to be
analytical and empirica l; that is, to

observe events and draw
conclusions? Is this skill taught?
Sadly, the ski lls may not be
systematical ly taught at all. In
every high school and university,
there are some teachers for whom
analysis and empiricism form the
basis of their teaching approach .
But it is unlikely that the school
curriculum explicitly requires these
capabilities . The general education
curriculum often neg lects analytical
and empirical skills in favor of a
facts-oriented approach .
Analysis and empiricism are also
missing in much of the teacher
training curriculum, but techniques
are taught. Teachers ask for a bag
of tricks. But the bag is only useful
if the teacher knows when each
trick is appropriate .
Appropriateness is not a function
of the appearance of behavior but
rather of the events in the
environment that support or
suppress the behavior . In the late
1960s and early 1970s, special
educators became excited about
"time-out." When a disfavored
behavior occurred, the ch ild was
sent to time-out, a chair in the
corner (reminiscent of the dunce
cap era), a smal l (sometimes
padded) room that was built or
created in the classroom, or a
detention room in the school. The
assumption impl icit in the
procedure was that staying in the
classroom was desirable to the
ch ild . The problem was that some
ch ildren fou nd the classroom
aversive and , li ke a rat who is
being shocked , they learned to
escape . That a disruptive behavior
was needed to escape was trivial
to the child . Humans resort to all
sorts of odd behaviors to escape
from aversive conditions . The
behavior is trivial ; the result is
important. The counterproductive
nature of time-out for some
chi ldren should have been obvious,
but, instead , whole decades went
by during which some teachers
continued to use the procedure
because it was what one was
supposed to do in response to a
particular set of undesirable
behaviors . The time-out dilemma
provides a fine example of the

danger inherent in procedural
ra t her than analytical approaches
to behavior management. It is to
the teacher's advantage to learn
about well-researched procedures,
but the procedures are useful only
to the degree that the teacher is
capable of identifying situations
that justify them.
In addition to their immediate
benefi ts, the teacher's analytical
and empirical skills have farreaching implications . Students
develop histories w ith respect to
the educational environment and
teachers develop histories with
respect to the st udent. Each
success and each failure have
cumulative effects on later
performance. Teachers who apply
techniques w ithout first analyzing
the situation to determine the
probability of success w ith a given
st udent risk not only the fa ilure of
the moment but also the impact of
that fai lure on future efforts at the
same task and on all future efforts .
Maier, Sel igman, and Solomon
(1969) and Baker (1976) describe
the learned helplessness
phenomenon w ith laboratory dogs
who experience unavoidable and
inescapable shock . The dogs
eventually "stop behaving" which
is to say they make no further
attempts to escape, even if a way
to escape is later made available .
The classroom, unfortunately,
provides the human analog to th is
research on all too many
occasions. The learner who fails
continuously despite efforts to
succeed learns that giving up is
the least costly behavior.
Supervisors often cred it
teachers for procedural form rather
than procedural effectiveness, so
teachers may not be rewarded for
good analysis . The effectiveness of
a procedure is not appa rent during
supervisory visits and observation.
A procedure may alter behavior at
the time, but it is only when future
opportunities to "behave" or
"misbehave" occur that overall
effectiveness can be assessed .
During these brief observations,
change as a criterion is either not
judged at all or judged using broad
rather than specific indicators .

Year-end scores on a sta ndardized
test may be used to evaluate a
teac her's overall effectiveness, but
t hey do not provide an accurate
account of what went right and
what went w rong in the teachi ng
encounter. Evaluations of t his type
have mul ti ple effects . Fi rs t , the
teacher is more heavily rewarded
by the administration for rightlooking t han for right-acting
in te rventions. Second , specific
obvious features of a teacher's
method may be iden tified as causal
when in fact they may be
irrelevant . Third, the teacher is
given little reason to practice the
kind of moment-to-moment
analysis that is essential to iden tify
causal rela tions .
The ideal teacher might best be
thought of as an everyday
researcher interested in identi fying
efficient and effective procedures
across wide variance in students'
histories . The ideal teacher, like a
researcher, arranges the
environment to rule out irrelevant
variables and measures the target
behavior to assess procedural
effectiveness. But not al l teachers
acqu ire the requisite empirical skills
and others do not see research as
part of their role . The problem is
further complicated by
administrators who adopt policies
that assign a specific procedure to
a specific behavior w ithout regard
for the individual histories that
support or suppress the behavior.
The teacher is sometimes left
without recourse when
administrative fiat dictates
unworkable procedures.
The teacher as content
expert. Ryan and Cooper (1988)
have countered the popu lar myth
that "Those who can, do; those
who can't, teach" with their
textbook entitled Those Who Can,
Teach. Although many teachers
are well-versed in their content
area, exceptions are noted. Cases
are cited in wh ich teachers are
teach ing outside of their content
area because of reassignments in
their school district. Cases are
cited where the premium placed
on coach ing ability has disqualified
content experts from teach ing

positions . Cases are cited in which
secondary schools are unable to
offer talented students advanced
placement classes in math and
science because their teachers are
not knowledgeable about thecontent area .
The literature in educational
psychology refers to several kinds
of power which the teacher can
exert. Expert power is one of
them. The teacher's expertise in an
area can override other less
desirable featu res. The rate at
which the learner responds to the
material or to class assignments
may be affected by the teacher's
knowledge. Expertise that extends
beyond the demands of a given
grade level allows the teacher to
broaden the learner's experience
and to identify aspects of the
curriculum of later relevance in
solving important life and
educational problems . As the
teacher's expertise in the content
area increases, the chances of
misinformation are reduced .
Teachers can be content experts
without being experts in content
analysis. Both are vital to assure
excellence . Content analysis
involves identifying the elements to
be learned, organizing them into a
hierarchy, and identifying the
relations among them . Content is
often dictated by "student learning
objectives" or by textbook "scope
and sequence" charts . Many
teachers simply follow these
standards with little attention to
the clarity of organization . Yet,
virtually every learning theorist
points to the value of content
organization and meaningfulness in
enhancing acquisition and
retention of information .
Engelmann (1982), Alessi (1987),
and Tiemann and Markle (1983)
address a number of rules that
should guide content analysis and
design but which are largely
ignored in textbooks .
The first rule is to teach as little
as possible to get as much learning
as possible. In virtually every
content area, there are key skills
wh ich facilitate the acqu isition of
other skills . These skills, referred
to as the minimum response
CENTRAL WASHINGTON UNIVERSITY/9

repertoire (Alessi, 1987), enable
the learner to build a set of
responses that is far larger than
the minimum repertoire . Students
who lea rn to read using a phonetic
analysis are able to read an infinite
number of words after learn ing a
minimum number of sound-tosymbol associations. The case is
even stronger in Spanish where
fewer irregular words exist . The
teacher, to be effective, must be
guided not only by the textbooks
chosen by their districts but also
by effective identification and
arrangement of the minimum
response repertoire.
The second ru le is to find and
program rules that allow extension
of information to new cases.
Grammar provides a number of
rules that guide performance on
novel trials. Spell ing rules are
similar. Theorems in geometry
specify relations among features of
geometric figures and thus make
solutions to novel problems
accessible . Some textbook writers
provide clear rule statements, but
many do not. During content
analysis, the teacher's task is to
discover and clarify the rules so
they can be imparted to the
learner.
The third rule is to build
instruction around relations rather
than around isolated facts.
Efficient content analysis involves
the definition and organization of
material for the most efficient
learning . An example is provided in
human physiology : the
parasympathetic and sympathetic
nervous systems have opposing
effects . Stating this relation prior
to detailing the effects of each
system allows the student to
continually identify the relation
and, perhaps, study half as many
things. There may be some value
in having the lea rner discover the
relation; the empirical evidence is
inconclusive. It is essential,
however, that curriculum and
evaluation be designed to
encourage insights into the
relations .
The fourth rule acknowledges
that there are several general kinds
of tasks each of which requires a
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different teaching strategy.
Tiemann and Markle (1983) and
Engelmann (1982) have described
different learning outcomes in the
educational setting . Tiemann and
Markle's description distingu ishes
among associations, sequences,
concepts, principle appl ication,
and problem solving . Each requ ires
a different kind of response from
the learner and a different teaching
strategy by the teacher. Applying
effective procedures for one type
to teach ing another type not only
does not yield equal effectiveness,
it is counterproductive .
In mathematics, for example,
students are required to learn both
concepts and associations. The
concept of addition is said to be
acquired when the student can
respond to the critical feature in
many very different examples.
Examples that show addition of
many different things and later of
number symbols enhance the
probability that the concept w ill be
acquired . Students are said to
acquire the concept of addition
when they can identify examples
and non-examples of addition . But
many textbooks do not necessarily
attend to th is important feature of
instruction and many teachers are
not trained to.
Math fact learning is an example
of association learning.
Associations, such as relations
between words and their
definitions, between dates and
important events, between
countries and their capitals, are
relations between one stimulus and
one and only one counterpart in a
given setting . Tra ining on
associations is different from
training in concepts . During
association training, the teacher
would ideally vary the order in
which the associations are
presented, use identical examples
at all times, practice the
association in both directions, and
present difficult discriminations
together (Tiemann & Markle,
1983) .
Fifth, content analysis is best
when the relevance of the content
is immediately shown. Those who
program curricu lum fall into at

least three groups: those who see
the direct relation of a given skill
to other hiqher level objectives and
arrange curricul um to make the
relation clear to the learner; those
who see t he direct relation but do
not reflect it in the curriculum; and
those who do not see the higher
level skills to wh ich the current
con te nt is related . When the
relations are poorly drawn,
students are correct to complain
that what is being learned lacks
relevance. They are asked to trust
the teacher, but they are not given
evidence of the importance of a
given skill . Textbook authors have
experience with applying content
to meaningful questions, but the
naive learner has no such
experience and the content
appears arbitrary at best, and
boring at worst. Efforts to provide
these experiences require creative
and time-consuming programmi ng
and classroom activities, but the
rewards to the teacher are
immediate . Suddenly, content is
pursued because of what it will do
rather than because the teacher
has said it is important or because
the teacher has arranged arbitrary
consequences, perhaps grades, for
knowing or not knowing . Children
who learn to read and are then
given exciting read ing material on
which to practice are being taught
the value of the content. Students
who learn geographic
characteristics of the land and are
then given an opportunity to put
the content to use through
mapping exercises "see" the
relevance .
The teacher as egalitarian.
The democratic ideal is equality of
opportunity . Adherence to
egalitarian principles shou ld resu lt
in a distribution of opportunity in
accordance w ith need, but neither
need nor opportun ity are clearly
defined . Individual instruction
provides a means for equal
opportunity, but it is difficult to
achieve in crowded classrooms.
Civil rights activism has led to
public endorsement of high
principles of equal opportunity, but
equal opportunity is resisted when
it requ ires treating some students

differently than others . Schools
denied access to the handicapped
for decades, and only a legislative
manda te created special programs
fo r children with special needs .
Ind ividualized programs are
required by law for those studen ts
who meet established criteria, but
the programs are not always
popular and schools are criticized
for using limited funding to serve
students of limited potential .
Teachers do behave differently
toward different students but not
always in relation to variables
relevant to teaching. There is some
evidence that teachers' attributions
affect their behavior in the
classroom . Research shows that
some teachers behave differently
toward students whom they
believe to be slow learners than
toward those whom they believe
to be quick learners and the
differential treatment further
disadvantages the slower student.
For example, the student believed
to be more able is asked more
questions, more abstract
questions, and given longer to
answer. Some teachers behave
differentially on the basis of
gender, ethnicity, and race, and
these differences are reflected in
grades, touching, smiling,
disciplinary procedures and the
like. Ethnicity and race influence
the support some teachers give to
an individual student's efforts to
excel. Males are encouraged to
pursue careers in math more
readily than females . Women who
wish to pursue a college degree
with the aid of scholarships are
asked in scholarship interviews
how they wil l merge their career
with a family, but men in similar
circumstances are not asked the
question .
Recent research indicates that
minorities are much more likely
than non-minorities to be retained
during one of the first three years
of school. When differences of this
sort exist so early in the school
experience, it is hard to credit
them all to failures of experience
during early childhood. Fema les
are superior in math through junior
high, but their poorer performance

in high school and col lege is hard
to attribute solely , if at all, to
gender differences in ability .
Efforts to identify and
counteract biased attributions are
difficult. The behaviors are often
subtle though their effects are not.
Teachers and supervisors must
constantly evaluate performance to
identify behaviors based on
irrelevant student characteristics .
Civil rights efforts and resultant
litigation establish the parameters
for inclusion and exclusion based
on race, religion, ethnicity, age,
and gender, but they do not
control thoughtless discriminatory
behavior once the child enters the
classroom .
The teacher as technician.
The teacher's moment-to-moment
abil ity in the classroom is
enhanced when knowledge of
content and skills of analysis are
fluent, but the teacher who knows
what to do may be unable to do it.
Technical skills of teachers
influence their overal l
effectiveness . To cite a few
examples, the literature establishes
the superiority of immediate over
delayed feedback . The implications
of this finding require the teacher
to monitor and respond to student
assignments quickly . The teacher
who scans the entire classroom is
more likely to prevent disruptive
behavior than one who does not.
Teachers who move throughout
the room rather than sit at their
desk have more contact with
students and less disruption . Fast
pacing of an academic lesson
reduces student distractibility . Fair
distribution of teacher-initiated
contacts and teacher time across
students distributes success more
evenly across students . Close
proximity to the teacher is a major
deterrent to disruptive behavior.
Frequent measurement allows for
streamlined instructional strategies
whereas infrequent measurement
does not. The analysis component
of the teacher's job provides cues
about when and how to implement
each tool, but only through
practice does the teacher develop
effective actions in the classroom.
The teacher who develops content

expertise or analytical skills without
developing and maintaining
techn ica l expertise limits her own
effectiveness in the classroom .
The teac her as a personality.
Personal characteristics of teachers
are considered to be an important
predictor of success .
Admin istrators in the schools have
long acknowledged that teach ing
success is based as much on the
candidate's personality as on
knowledge of content or
pedagogy. The empirical evidence
about the relation between
attitudinal or personality
characteristics and success in the
classroom is scant. Desirable
personal ity characteristics have
been difficult to define in
behavioral terms and vary w ith the
grade level of the teacher. Further,
there is a wide range of behavioral
characteristics which seem to be
workable . For this reason, efforts
are directed to screening out on
the basis of obviously undesirable
traits rather than to screening in
on the basis of desirable features.
Only recently, the Office of the
Superintendent of Public
Instruction in Washington has
reinstituted procedures whereby
institutions preparing teachers
must evaluate a cand idate's
personal fitness for teach ing . One
regulation requ ires affirmation by
knowledgeable faculty that they
know of no criminal action or
serious behavior problem of the
candidate.
Contraindicated behaviors can
negate otherwise good instruction ,
technique and analysis . The effects
of humiliation, condescension, and
other negative interactional styles
are well documented . Students
learn a variety of ways to escape
from or avoid aversive conditions.
Teachers who engage in pedantic
and overly critical interactions with
students produce far more
negative effects than positive ones
in the classroom. Most teacher
tra iners admit attributes of this sort
are harder to influence than
classroom design and instructional
implementation .
Teachers are also called on to
meet the emotional needs of
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students, most of which are on ly
peripherally addressed by the
curricu lum and in the training of
teachers . If some teachers develop
good clinical skills , it cannot be
credited to the teacher train ing
program . Teachers are not trained
to counsel students about social
and emotional issues, but they are
requi red to do so on a daily basis .
Most teachers are not adequately
trained to balance concern for
individual social and emotional
needs with the academic goals of
the classroom . The importance of
social intervention becomes
apparent when teenage su icide,
drug traffick ing, drug use, and
dropout rates reach unacceptable
levels in the community .
Preventive strategies are
underemphasized, and most
teachers are not prepared to
handle the emotional behavior that
is inevitable in the classroom . Yet ,
in the end, this responsibility fa lls
directly on the teacher. There are a
limited number of support staff to
provide services to troub led
children , and even when a child
does meet the criteria to be served
by a specially tra ined counselor or
school psychologist, the specialist
is available for only brief periods of
time . Schools hesitate to refer
students to outside resources
because referral often leads to a
financial burden for the school
district which has already cut
services . So it is the teacher who
must cope with these troubled
students in addition to providing
adequate instruction.

SUMMARY
Excellence in education cannot
be achieved until the complexity of
the teacher's role is understood .
The expert teacher is not merely a
technician . The expert teacher
must be vigi lant about the ways in
which his and the ch ild's history
impacts moment-to-m oment
interactions with a student. Expert
teachers must be far more than
mere content experts . The
profession demands a mu lti faceted, highly capable individual.
The evidence (e .f:l ., salaries and
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portraya l of teachers in fi lms and
litera ture) suggests that teachers
are not highly va lued . Some
university facu lty and
admi nistra tors fa il to support the
trai ning of teachers as an
important role of the university but
then wonder why unprepared
studen ts enter the un iversi ty's
doors .
Longer school days and yea rs
are not solu tions . Better momentto-moment instruction by
intelligent , wel l-tra ined, well-paid
and valued professionals is a
solution . Legislatively mandated
homework is not a solution , but
teachers who can discrimina te
between effective and ineffective
independent learning activi ties do
provide a solution. Directives from
administrators about how to
handle behavior problems are not
solutions, but teachers who can
analyze the environmental events
tha t strengthen and suppress
undesi rable behavior are a
solution . Paper-work and
documen tation tha t pleases
administrators and legislative
bodies is not a solution, but charts
that documen t the effectiveness of
a procedu re on a day-to-day basis
are solutions. Administrators who
observe teachers in the classroom
are not solutions, but
administrators who know about
teaching and bring that knowledge
to bea r on observation are
solutions .
Excellence in teach ing is
possible. Special educators are
currently sough t after for positions
in " regular" education because
they are more highly trained to be
ana lytical and empirical. Some
academic departments provide
excellent content training for
would-be teachers . Some
administrators in the schools
observe teachers on an on-going
basis and throug h their feedback
enhance the quality of moment-tomoment interactions between
teacher and learner. It is through
these positive means that address
daily classroom events that the
crisis in ou r educational system
can be resolved .
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The Service
Sector of
Washington
State's Economy
There is no question about it:
the service sector has become the
dominant force in U.S. economic
growth . While U.S. manufacturing
jobs grew 1 percent annually
between 1960 and 1981, service
sector employment grew 3.2
percent . Of the 19 mill ion jobs
created nationally during the
1970s, 17 mil lion were in the
service sector. Between 1981 and
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1986 an additional 10.4 million
service jobs were created . Today
about three-fourths of the nation 's
non-agricu ltural jobs are in t he
service sector.
The service sector is equally
important at the state level. In
Washington , employment in the
services-producing sector grew
while the proportion of total
employment in the goods-

producing sector decreased from
28.8 percent in 1969 to 21 .9
percent in 1984. (See Table 1.) As
a resul t, the service sector of
Wash ing ton 's economy accoun ts
for approximately two-thirds of the
state's employment.
This article reports recent
research on Wash ing ton's service
sector. We first define the service
sector and describe the general
performance of Wash ington's
service sector, and then turn to
th ree elements of analysis a state/ national compa rison
which employs location
quotient methodology , a
struc tu ra l cha nge analysis of the
components of the U.S. and
Wash ington economies, and a
ma turity shares analysis wh ich
projects future changes in the
structure of Washington's
economy. We then explore policy
impl ications based on the results
of our analysis.
The years chosen for this
analysis are three peak years of the
business cycle (1969, 1973, 1979) ;
a year ending the most rapid slide
in employment since World War II
(1981 ); and the recovery year for
which the most recent U.S.
Bu reau of Economic Analysis data

Table 1. Total employment for the goods-produ cing and servicesproducing sectors of the Wash ington economy, sel ected years.

NUMBER

SECTOR
1969

Goods-producing
Servicesproducing ·
Non-farm proprietors
Total

1973

1979

1981

1984

423,882
904,343

383,066
941 ,525

518,066
1,236,930

497 ,660
1,290,510

466,342
1,315,050

142,576

167,559

204,568

266 ,741

314,468

1,470,801

1,493,025

1,995,564

2,049,911

2,131,860

PERCENT

Goods-producing
Servicesproducing•
Non-farm proprietors
Total

1969

1973

1979

1981

1984

28 .82
61.49

25.72
63.06

25 .96
61 .98

24 .28
62 .95

21 .87
63.37

6.69
100.00

11.22
100.00

12.06
100.00

12.77
100.00

14.75
100.00

*I ncludes government and government enterprises
SOURCE OF DATA: Bureau of Economic Analysis
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are available (1984).

1

The Service Sector and Its
Components
Trad itionally, services are
defined as all economic activities
wh ich are intangible and nonstorable. A strict ad herence to
these criteria can crea te problems,
such as the case of a dentist who
makes and installs a crown. Yet,
after several decades of use this
crite ria has become generally
accepted . Recent analyses have
moved toward the acceptance of a
set of service sector sub-categories
based on function . We use a
classification scheme based on
function in which broad subcategories of services include :
distributive services
(transportation, communication,
utili ties, and wholesa le trade);
retail trade; social overhead
services (health and education);
producer services; consumer
services; and government
services. 2
The Performance of
Washington State's Service
Sector Components
Disaggregation of the data
shows that the performance of
W ashington's service sector
components has not paralleled that
of the nation. With the
exceptions of distributive and
government services, all service
sector broad categories exhibit
increases in their share of total
employment. (See Tab le 2 where
broad categories are shown in bold
type.) As compared to the rates of
change experienced during t he
earlier years, rates of increase
slowed during the 1979-84 period .
This is attributed to the severity of
the 1981 -82 recession. Betw een
1969 and 1984, producer and social
overhead services showed t he
highest rates of increase.
As social overhead services and
producer services accou nt for
almost all of Washington State's
service sector growth, a closer
examination of these components
is warranted . The growth of social

overhead services can be
attributed to health services .
Private education is more volati le,
but it accounts for a relatively
small proportion of employment.
Furthermore, despite its volati lity,
education shows almost no change
from the beginning to the end of
the 1969-84 period . Thus almost all
of the growth in social overhead
services can be attributed to health
services .
Changes over time in the subcategories of producer services are
also shown in Table 2. The
employment data reveal very little
change in FIRE (finance, insurance
and real estate) during the 1969-84
period. Membership services was
the only sub-category which
declined . All other sub-categories
grew steadily regardless of the
phase of the business cycle. Of
these, business services and legal
services reg istered the greatest
gains . Most of the growth

Location Quotient Ana lysis
Despite the absolute and relative
growth experienced by
Washing ton 's service sector,
further examination of
Washington 's service sector shows
tha t its growth has lagged that of
the nation . The body of Table 3
presents index numbers derived
from location quotients for service
sector components . A location
quotient is calculated by dividing
Wash ington State's percentage of
total employment in a given
industry by the same industry's
percentage of national
employment. The resulting location
quotient can be conve rted to an
index number by multi plying by
100. Thus an index number of 100

Table 2. Washington State employment for broad and detailed
categories of the service sector, as a percen t of total employment for
selected years .

1969

1973

1979

1981

1984

Distributive servi ces
T, C & U
Wh olesale
Retail services
Social overhead services
Health
Education
Producer services
FIRE
Business services
Leg aI services
Membership services
M isc . professional services
Social services
Consumer services
Hotels & lodging
Personal services
Auto repair
Misc. repair
Motion pictures
Amusements
Museums
Govt & govt enterprises

9.43
5.02
4.41
12.48
3.92
3.24
0.68
8.66
4.11
1.45
0.21
2.19
0.70
o.00
3.23
0.89
0.96
0.47
0.21
0. 17
0.51
0.00

9.38
4.84
4.53
13.02
5.1 9
4.37
0.82
9.37

ZJ.n

22.86

9.59
4.48
5.12
13.88
5.17
4.55
0.62
11 .08
4.64
2.45
0.41
1.83
0.96
0.79
3.32
0.89
0.78
0.57
0.26
0.15
0.65
0.01
18.94

9.36
4.40
4.96
13.97
5.63
5.01
0.63
11.34
4.68
2.61
0.49
1.67
1.02
0.87
3.42
0.89
0.83
0.55
0.25
0.18
0.71
0.01
19.23

9.04
4.24
4.80
14.12
5. 94
5.27
0.67
11 .47
4.64
2.66
0.58
1.55
0.97
1.07
3.64
0.93
0.91
0.60
0.25
0.15
0.78
0.01
19.16

Total Service Employment

61 .49

63.06

61.98

62.95

63.37

Service Sector Category

·calcula ted from BEA data
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experienced by the producer
services components was
concentrated in the fi rst ten years
of the study period; there was little
change after 1979.

4.34
1.55
0.29
2.33
0.85
0.00
3.24
0.90

O.B8
0.51
0.22
0.16
0.57
0.01

indicates parity with the nation; an
index number of less than 100
indicates that a smaller percentage
of employment is accounted for by
a given component at the state
level than at the national level;
and, an index number greater than
100 indicates that a larger
percentage of employment is
accounted for by a given
component at the state level than
at the national level. 3
An examination of the index
numbers in Tab le 3 shows
Washington's distributive, retail,
and consumer services to be
approximately at par with their
U.S. counterparts. In 1984,
Washington's government
employment was 18 percent above
the national level. This result is
primarily due to the relative size
of the military with in the state.
Washington's producer and social
overhead services are each 8
percent below their national
counterparts .

Produ cer and social overhead
services might be considered
problem areas. However, when
they are examined in detai l, it is
evident that all of their
components have not changed at
the same rate . Specifically, as
shown in Table 3, weakness in the
social overhead services is due to
the private education component;
employment in the health services
component is at par with its
nationa l counterpart. Education is
more a matter of a regional
preference for public as compared
to private educational institutio ns .
Publi_c education employment
is included in the government
services category.
The decline in the employment
index num bers for producer
services can be attributed to
changes in several of the detailed
categories. From 1969 to 1984,
legal services gained a noteworthy
21 points. However, index
numbers for both Fl RE and

business services declined.
Business services recorded a 16
percent shortfall between 1979 and
1984.
There are several reasons for
concern about the performance of
producer services . First, producer
services in general and business
services in particular are commonly
viewed as a part of the business
infrastructure. This infrastructure is
a prerequisite for the incubation of
new business, for the expansion of
existing business, and for the
attraction of new firms into the
state . Second, some producer
services function as part of the
export base. That is, producer
services are the most likely of all
services to be exported to other
regions. In either case, weakness
in the producer services
component of the service sector
poses serious problems for the
future growth of the state.

Structural Change
Table 3. Employment index numbers for comparing Washington State
to the U.S. by detailed service sector categories, selected years.•

INDEX NUMBERS

SERVICE SECTOR
DETAILED CATEGORIES

Distributive services
T, C & U
Wholesale
Retail services
Social overhead services
Health
Education
Producer services
FIRE
Business services
Leg aI services
Membership services
Misc. professiona l services
Social services
Consumer services
Hotels & lodging
Personal services
Auto repair
Misc. repair
Motion pictures
Amusements
Museums
Govt & govt enterprises

• calculated from BEA data

1984

1969

1973

1979

1981

100
98
103
97

101
98
104
97

98

98

94

96
100

89

98

107
51
97
99
81
84
107
97

113
59

101
95
106
100
89
99
53
100

102
102
90

99
53

92
98
125
110
83

97
96
89
102
116
109
86

93

94

95

91

86
100
106
93

98

89
93
109
96
73
97

130

127

91
95
81
109
100
74

98

98
77
94

117
104

33

99

94

106
100
75
96

33
111

90

100
33
114

99

92
100
56
92
92
76
105
112
98

102
97
85
105
102
93
79
110
33

118

The focus on changes in
employment is perhaps the result
of rising concern in recent decades
over structural unemployment in
our rapidly changing economy .
Structural unemployment is
defined as, "the relatively
permanent (not cyclical) mismatch
between the demand for labor and
the supply of labor" (Levy,
1985:134). 4 It is thought to have
two dimensions. The first is
geographic and results from labor
being less mobile than capital. The
second dimension is the mismatch
between job skills demanded and
the actual skills of the labor force.
For example, if the demand for
coal miners has fallen while the
demand for systems analysts has
risen, then coal miners may be
chronically unemployed while
systems analysts positions go
unfil led (Levy, 1985: 134).
An economy should
accommodate structural changes
in employment (Lawrence, 1984:
81) . Ideally, changes should
occur smoothly without such
shocks as involuntary layoffs and
sporadic plant closures. However,
smooth transitions in employment
CENTRAL WASHINGTON UNIVERSITY / 15

shares are seldom the rule. An
increase in the rate of structural
change may result in high social
costs to affected communities .
Structural change can be
analyzed by using a structural
change index. In this context
structural change refers to shifts in
the in ternal composition of
an economy. These shifts are
measured as the positive or
negative change in percentage
share of employment which is
accounted for by various economic
sectors. Tab le 4 shows a
comparison of structural change
index numbers which cover four
time periods. The index numbers
reveal no major surprises but
suggest that Washington's
economy has experienced more
structural change than has the
nation's economy.
The ratio of index numbers
shows that Washington's
structural change was 1.35 times
greater than the nation's structural
change during the 1969-73 period.
Much of this difference can be
explained by the downturn in
Boeing Corporation employment
that occurred during this time. The
index numbers also show that
Washington's structural change
slowed dramatically after the
significant change of the 1969-73
period. The 1969-79 period
provides the most defensible basis
for analyzing structural changes
because it is business cycle neutral
(that is, it extends from one peak
to another in the business cycle) .
Using the 1969-79 data,
Wash ington again is shown to
have experienced greater structural
change than the U.S . -1.4 times
greater to be specific.
Some components of the state
and national economies have
expanded whi le others have
contracted, and they have
changed at different rates over
time. Thus we can describe and
analyze the contributions that
various components have made to
the previously discussed aggregate
structural changes . For the 1969-79
period, as shown in Table 5,
farming and manufacturing
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Table 4. Employment Structural Change Index Numbers for Washington
and the United States, selected time periods.

TIME PERIODS
1969-73

1973-79

1979-84

1969-79

Washington
United States

1.04
.77

.89
.62

.96
.97

.92
.65

Ratio of index numbers•

1.35

1.43

1.00

1.42

•washington SCI divided by United States SCI.

account for all of the negative
changes experienced by the
goods-producing sectors of both
the U.S . and Washington
economies . The magnitude of the
manufacturing change is
significantly greater than for the
U.S. No surprises here. The
impact of the structural changes
which occurred in the upper
Midwest along with the resurgence
of Boeing in Washington leads one
to expect these differences.
Overall, Washington's service
sector accounted for well over half
of the structural change that
occurred in the state between 1969
and 1979. For the U.S ., the service
sector accounted for about 45
percent of the total structural
change. The contributions that
three components (distributive
services, retail services, and
consumer services) made to
structural change are almost
identical for the two economies.
The greatest difference between
the U.S. and Washington is
exhibited by the government and
government enterprises category.
The contribution of this category
to Washi ngton's structural change
is about three times greater than
that for the U.S., 26.4 percent as
compared to 9.8 percent.
Furthermore, this one category
accounted for over one-fourth of
Washington's 1969-79 structural
change. As dramatic as it is, this is
primarily a politically determined
outcome .
Less dramatic but more
important is the fact that social
overhead services and producer

services did not contribute as
much to Washington's structural
change as they contributed to the
nation's structural change. In the
case of producer services, this
difference continued and, in fact,
w idened in the more recent
1979-84 period . (See Table 6.) This
pattern is also revealed by other
data .
Maturity Shares of Employment
What future scenarios can be
projected from Washington's
current mix of economic activities?
versus service producing sectors?
There is no economic theory which
fully explains the relationship
between per capita income and the
relative size of an economy's
service sector. The best-known
interpretation of the role of services
is the Fisher-Clark hypothesis
(Fisher, 1938 and Clark, 1940). This
hypothesis describes economic
development as a displacement of
agriculture by goods production .
Th is occurs as income rises and
agricultural surpluses develop. In
turn, goods production is displaced
by service sector activities. The
latter is considered the highest
level of economic development.
Services are considered quasiluxuries and are made possible by
income level increases which, in
turn, are due to growth in basic
industries. Thus the proportion of
economic activity accounted for by
the service sector can be expected
to rise with per capita income .
These increases, however, cannot

Table 5. Percen t contribution to structural change for Wash ington and
the United States employment by broad categories , 1969-79.

Broad Categories
Goods-producing sector
Farm
Ag . serv .. fishing & forestry
Mining
Construction
Manufacturing
Services-producing sector
Distributive services
Retail services
Social overhead services
Producer services
Consumer services
Gov' t & gov't enterprises
Non-farm proprietors

Washington
Percent

United States
Percent

(-) 4.6

(-) 19.0

1-) 10 .2
(+) 1.1
(+) 1.2
I+) 0. 1
1-) 29 .9

0.9
7.6
6.8

(+) 0.8
( +) 7.3
(+ )10.7

( + l 13.2
I+) 0.5

I +l 16.2
(-) 0. 1

( - ) 26.4

( - ) 9.8

( +) 12.9

( +)

(+)
(+)
(+)

(+)
(+)
(+)

1. 1
0.2

6.6

99.8*

Total

12.7

100.1*

· Does not sum to 100.0 due to rounding.

Table 6. Perce ntage co ntrib utio n to structural change for Washington
empl oyment by broad categories, 1979-84.

Broad Categories
Goods sector
Farm
Ag . serv., fishing & forestry
Mining
Construction
Manufacturing
Service sector
Distributive services
Retail services
Social overhead services
Producer services
Consumer services
Gov't & gov't enterprises
Non-farm proprietors
Total

Washington
Percent

1-) 4.8

I+ l 1.7

(-) 0.3
( - ) 16.8

( - ) 22.3
(-)

!+

)
( +)
( +)
( +)
( +)

5.7
2.5

8.0
4.1

3.2
2.3

( +) 28 .1

99.8*

• Does not sum to 100.0 due to round ing .

continue indefi nitely. Assumi ng no
major structural changes, at some
level of per capita income a
relatively stable balance between
the proportion of economic activity
accounted for by goods producti on

and the proportion accounted for
by services production can be
anticipated . Low productivity in
services causes the cost of
services to increase and forces the
maturity-phase share of servi ces to

stabilize . When this stability or
balance occurs the economy
enters what can be called a
"maturity" phase .
Using these basic ideas, we
investigated the possibil ity that
reaching relatively high per capita
income levels would eliminate
Wash ington State's service sector
weaknesses . The approach used
here was suggested by the
question : "If both the United
States and Washington State had
relatively high levels of per capita
income , would they have similar
econom ies -i ncluding similar
proportions of services?" To
answer this, we estimated a series
of curves for the service sectors of
both Washington State and the
U.S.
Data from the 1969-84 period
were used to estimate a curvilinear
function for each sector, which
shows : (1) whether the sector is
increasing or decreasing in share;
and (2) the final share of tota l
employment which would be
attributed to the sector. The
curves took the form shown in
Figure 1. Curve A shows a sector
wh ich has an increasi ng share of
employment as per capita income
grows. The eventual maturity level
is designated as ea. Similarly,
curve B of Figure 1 shows a
declining sector, one whic h has a
share of employment which
decreases and finally levels out at
some maturi ty share, ea.
Table 7 shows employment
maturity shares for the
Washington economy and index
numbers wh ich were derived from
the maturity shares of the
Washington and U.S. economies .
Most of the patterns which were
set historically apparently rema in.
At maturity Washington State
index numbers w ill be greater than
1984 levels in several major service
sector components, specifica lly,
retail , producer, and distributive
services. Conversely, the analysis
indicates a loss of relative position
at maturity for social overhead and
government services.
Examination of the detailed
service sector components shows
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potential for increases in the
business, legal, miscellaneous
professional , social, personal,
miscellaneous repair, and motion
picture categories. Losses are
projected for health services and
the hotels and lodg ing
components .
Policy Implications
Some of the weaknesses
detected in Wash ington's service
sector may be due to the fact that
Washington's recovery from the
1981 -82 recession has lagged the
recovery of the U.S. economy .
But closing this recovery gap is
not likely to eliminate all of
Washington's service sector
weaknesses . Furthermore, from a
policy perspective, there may be
little that can be done to eliminate
certain weaknesses . But some
service sector weaknesses
probably can be reduced by
government and/ or private
actions.
Before proceed ing w ith a
discussion of how to eliminate
weaknesses, one area of service
sector strength shou ld be
acknowledged . Relative to the
national norm , Washington's
government services component
has performed well . (Granted, the
proportion of Wash ington
employment accounted for by this
component declined between 1969
and 1979, but it increased between
1979 and 1984.) Furthermore, in
1984 it was 18 percent above the
national norm. Future growth of
government services is likely to be
both income-driven and pol itically
determined. Both of these factors,
although the latter is more difficult
to predict, will probably continue
to contribute to the strength of
Washington's government services
component of the service sector.
All other service sector
components, in one way or
another, have performed below the
national norm during the 1969-84
period. As noted, the weakness in
social overhead services is due to
Wash ington's relative preference
for publ ic education as compared
to private education . As long as
th is preference prevails, t he
18/CE NTRAL WA SHI NGTON UNIVERSITY

disparity w ith the national norm
will probably continue . But, since
this is primarily a matter of choice,
it should not, from an economic
development standpoint, be
viewed as a problem . Thus there is
no need for a policy to change the
performance of Washington's
social overhead services . To the
extent that distributive, retail, and
consumer services are incomedriven, the policy prescription is
obvious : attempt to encourage the
growth of basic activities which
raise per capita income .
Of all the problem areas, the
most serious is the weakness of
producer services . There are at
least two good reasons why this
weakness should be of particu lar
interest to policymakers.
First, producer services-particularly the business services
sub-component--is co nsidered
infrastructure . Infrastructure, in
turn, is a prerequisite for the
incubation of new business , for
the expansion of existing business,
and for the attraction of new firms
to t~e state . Second, since some
producer services are part of the
state's export base, weakness in
producer services is a drag on the
performance of other services that
are income-driven .
From a policy standpoint,
producer services--particu larly
business services such as
computer and data processing,
research and development, and
management, consu lting and
public relations services--should be
targeted for incubation and
recruitment. Growth of producer
services will not on ly improve

producer services employment,
but, because certain producer
services tend to be exported,
improvement in producer services
has the potential to increase per
capita income. In turn, increases in
per capita income have the
potential to help improve the
performance of the income-driven
components of the state's service
sector. Thus, at a minimum,
business services should be treated
like any other recruitable business.
Even though the growth of
certain components of
Washington's service sector may
not have been as robust as we
wou ld li ke, service sector growth
has made a significant contribution
to Washington's overall economic
growth . Furthermore, our analysis
of the growth process leads to two
broad, positive conclusions . First,
growth of Washington 's service
sector has made a sig nificant
positive contribution to the state's
overall economic growth, but
growth of the service sector, by
itself, has not been enough to
keep Washington's per capita
income level from falling below the
national level. Second , the fact
that Washington's economy has
experienced more structural
change than the U.S. economy
suggests that the state's economy
has at least as much flexibi lity as
the national economy to meet the
challenges of a changing world
economy . The growth of the
service sector is crucial to the
future of t he Wash ington State
economy and accordingly shou ld
be given due consideration in the
formu lation of state economic

Figure 1. Functional forms for estimating share of tota l employment .

Sectoral
Share

A . Increasing Sector

8. Declining Sector
Sectoral
Share

e• - - - - - - - - - - - - -

a.___ _ _ _ _ _ _ _ __
Per Capita Income

Per Capita Income

Table 7. Washi ngton State employment for categories of the service
sector as a percent of total employmen t for the mature economy ;
employment index numbers for comparing Wash ington State to the
U.S. for 1984 and for the ma turity level,

SERVICE SECTO R
DETA ILED CATEGO RIES

MATUR ITY LEV EL
Percent of Total
Emp loymen t

Distributive services
T, C & U
W holesal e
Retail services
Social overhead services
Health
Education
Producer services
FI RE
Business services
Legal services
Membership services
M isc . professional serv ices
Social services
Consumer services
Hotels & lodging
Personal services
Au to repa ir
M isc. repai r
Motion pictu res
Amusements
Museums
Govt & govt enterprises

INDEX NU MBER S
1984

e•

9.2

98

99

4.0
5.3

96
100

95
103

14.8
6.6

99
92

103

6.1
0.6

100

12.7

92

94

4 .8
3.5
0.8
1.4
1. 1
1.6

92
76
105
112
102

92
87
11 4
127
110
123

56

98

89
92
55

3.6

97

97

0.8
0.8
0 .6
0.3
0.2
0.9

85
105
102
93
79
110
33

73
114
100
100
100
112

16.7

118

105

· calculated from BEA data

pol icy.
End Notes
1
Althoug h Washington 's peaks and
tro ughs do not always correspond
w ith the national business cycle ,
the years selected represent the
national cycle; this is a convention
of regional analysis. Where
necessa ry, appropriate
qualifica tions have been specified .
2

The anal yses are based on data
ob tained from the Bureau of
Economic A nalysis (BEA) , U.S.
Department of Commerce.
Portions of the data used for our
analyses were obtained by special
request from the Bureau of
Economic Analysis. Of currently
avai lable economic data series,
BEA da ta are the most accu rate .
However , the amount of
"cleansing " and adjusting
performed by BEA does have its
price in terms of timeliness. The

most recent data available are for
1984. For further explanatio·n of•
th is delineation method , see
Thomas Stanback and T. Noyel le.
3

The authors have some
reservations about the
appropriateness of comparing
Wash ington State services
employment to their national
counterparts. If t his were a study
of t he goods-producing sector, this
w ou ld not be a defensible
approach; it w ould ignore the
advan tages that typi fy the
production of goods for export to
other regions . On the other hand ,
most services are not exported,
but are traditionally viewed as part
of a tertiary sector which is
dependent upon growth in basic
activities (Fisher, 1938 and Clark,
1940) . Services such as
distributive, retai l, social overhead ,
and consumer services appear to
be tied to income levels . Th e same

can be said for many producer and
government services. However,
some business services are
exported , and therefore, like
manufactured goods , should not
be gauged by national
comparisons. Overall, the authors
fi nd a Washington / U.S.
comparison a useful step in
analyzing the performance of
Washington's service sector.
4

A note of caution : dislocation
and unemployment due to
structural change should be
distinguished from dislocation and
unemployment caused by a
slowdown in economic growth.
The question becomes : has there
been an increase in structural
change associated with any given
growth rate? Significant dislocation
and unemployment are expected
during a period such as 1974-81
when the U.S. economy
experienced an overall slowdown
in the economic growth ra te
(Lawrence, 1984:51) . W ithin th is
context, st ructural changes
occurring in Washi ngton are
compared to those experienced by
the U.S. economy . Selected
periods within the 1969-1 984 time
span are examined .
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Roule

While I was a student in genera l
ecology at San Jose State
(somewhere back near the
renaissance) I had to do a small
field project. In that project I met,
for the first time, a group of bugs
called caddisfl ies-1 have been
studying them ever since (talk
about a misspent youth!) After
completing graduate work at the
University of Idaho where I studied
the cadd isflies of the famous 'River
of No Return' -the Salmon
River - I have branched out to
looking at these smal l animals from
most parts of the world . I have
on ly examined a few specimens
from exotic Asian regions , but
have been fortunate enough to
travel and collect in Europe and
South America in addition to my
studies in North America. Before I
share parts of my log from a
recent expedition to Patagonia in
quest of caddis, allow me to tell
you a little about them and why
they are of such interest.
Caddisflies (order Trichoptera)
are aquatic insects that are found
in a wide variety of freshwater
habitats. They are especially
common in running water
situations from small seeps and
springs to mountain streams and
medium-sized rivers; many other
species are found in still water
habitats such as ponds or the
shallow areas of lakes. Caddisflies
constitute one of the largest orders
of aquatic insects and are most
closely related to butterflies and
moths (order Lepidoptera) . Their
life cycles are complete with egg,
larva (=caterpillar), pupa
(=chrysal is), and adult . The larval
and pupal stages of caddis,
however, live in the water and only
the adult stage is terrestrial.
Caddisflies are best known to fly
fishermen and are very important
in the diets of trout and other fish.
The larvae are best known for their
ability to construct nets, cases, or

retreats . In fact, it is quite possible
that you have seen them in
streams or ponds and mistaken
them for pieces of twigs or a pile
of small stones . They secrete silk
and either use it alone to make
intricate nets with which they
strain food from water, or to
cement together bits of sand or
plant pieces to form a wide variety
of portable cases or retreats . Case
making behavior is important to
the success of these animals
because the cases offer protection
from predators, act as safety lines
in fast currents, and often serve as
a way of gathering food . W ithin
the order, five genera l building
behaviors have evolved and are
explained below .

3.

4.

they pull up the edges to form
something like a taco shell and
then sew the edges or lips
together.
Net-spinners or retreat-makers :
The larvae of several famil ies
(superfamily Hydropsyc hoidea)
are sedentary and make a fixed
retreat. Their abodes are found
among rocks on the bottom of
streams or along wave swept
shores and often have a net
much like a fis h net with
which they strain bits and
pieces from water .
Tube-case makers : The larvae
of the majority of caddisfly
families (superfami ly
Limnephi loidea) make tubu lar
cases from sand and rock

Triaanodes tarda, case .

Hydropsyche simulans, larva .

example, my students and I have
used caddisflies to evaluate the
effects of the eruption of Mt. St .
Helens on streams, to help in the
assessment of different insecticides
intended for use in the control of
forest insect pests such as the
Doug las Fir Tussock moth, and to
eval uate the impact of various
timber harvesting practices.
My primary interest in these
animals, however, has related to
t heir taxonomy and evolutionary
relationsh ips, particularly of t he -~
larvae . Caddisfly species are
named and described on the basis
of adult structures (mainly male
gen ita lia) and the ecological ly

Leptocella albida, case .

1.

2.

Saddle-case makers: The
larvae of the fami ly
Glossosomatidae construct
cases that resemble the shell
of a tortoise from rock
fragments . They are
completely covered by their
cases and are found primarily
in running waters where they
graze on diatoms and fine
particulate organic matter on
the upper surfaces of rocks .
Purse-case makers : Larvae of
the microcaddisfl ies (family
Hydroptilidae) live in all types
of aquatic situations from
springs and seeps to rivers and
lakes . They construct purseshaped (sometimes barrel shaped) cases in their last
instars . Generally, the case
starts out as a flat disc
somewhat like a tortilla;

5.

fragments, or bits of plant
materia l. These cases are
portable and take a wide
variety of forms . They can be
found in almost all freshwater
habitats .
Free-living forms : Larvae of
the rhyacophi lids do not
construct a case until they are
ready to pupate . Until that
time they crawl, naked, over
rocks in the bottoms of
streams in search of animals
smaller than themselves for
food .

Because caddisfly larvae occur
in such a wide variety of aquatic
habitats and because the many
different species exhibit varying
tolerances to aquatic
perturbations, they can be used in
many ecological studies. For
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Rh yacophila fenestra larva.
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important larval stages are on ly
poorly known . Most of my recent
research efforts have focused on
achieving a better understanding
of the evolutionary and
zoogeographical relationships
within a group known as the
rhyacoph iloids based on larvae .
Members of the family
Rhyacoph ilidae are free living (i .e.,
they do not bui ld cases or nets
until it is time to pupate) ,
predaceous, and commonly found
in almost any running water except
for large rivers or extremely
polluted conditions. The larvae are
present in mountain streams of
North America , Europe, and Asia .
Although there are well over 100
species in Europe, the larvae of
these species do not exhibit a
great deal of variety, and they
have not proved to be of
tremendous evolutionary interest.
We may never get to know the
vast Asian fauna . Habitats there
are being destroyed at an alarming
rate, and for the most part
researchers are not allowed to
travel and collect (primari ly as a
matter of politics and local unrest).
The larvae of the North American
fauna have proved to be very rich
(well over 100 species), diversified,
and blessed with a wealth of
anatomical features that lend
themselves to phylogenetic
analysis.
Some of the most interesting
characteristics that I have found
are the presence or absence,
location, and shape of gills; the
structure of the anal proleg and
accessory hooks, and the structure
of the mandibles (see drawings) . I
now have available the first
comprehensive key to facilitate t he
identification of the larvae of the
over 100 North American species.
The family Hydrobiosidae is the
austra l equivalent of the
Rhyacoph ilidae. The larvae are free
living predators of mountain
streams and lowland rivers . Their
distribution, although not unique,
makes them ideal for studies of
evolutionary rates and the history
of the breakup of Gondwanaland .
(Gondwanaland is the name
applied to the large single land
22/C ENTRAL WASHINGTON UNIVERSITY

mass that included all of the
southern continents about 200
million years ago . Since that time
the continents have been 'breaking
up' and slowly separating to their
present positions carrying with
them plants and animals .)
Members of this fam ily are found
in the streams of the southern
Andes in South America and in
the mountains of Australia and
New Zealand! Larval stages of the
Australian and New Zealand
species are relatively well known,
but those that occur in the Andes
Mountains of southern South
America are poorly known at best .
Sixteen of the 19 known South
America n genera of Hydrobiosidae
are limited to the Andes of Chile
and Argentina . Of these only two
larvae have been described (both
by Flint).
I have made two trips to
southern South America to the
reg ion commonly called Patagonia
to find these animals in an attempt
to learn more about them and their
evolutionary history . During my
most recent trip in 1987, I was
accompanied by Dr. Oliver S.
Flint, Jr., an entomologist at the
Smithsonian Institution, and his
wife, Carol. We were very
fortunate to have the sponsorship
of Central Washington University
and the Smithsonian Institution ,
and to have the services of an
extremely competent guide, Sr .
Louis Pena of Santiago .
The purpose of our trip was to
gather specimens of all stages of
these animals; our collections will
be of use in all aspects of
systematic, environmental, and
ecological work . Ol iver
concentrated on adults, but he
spent considerable time helping me
search for larvae and pupae. Carol
pitched in wherever she was
needed, work ing long hours for
little glory or the thanks that she
deserved . In general terms, we
wanted to find out what groups of
hydrobiosids occurred in
heretofore little collected regions
of Patagonia , and to describe and
figure unknown larvae and adults .
Then by comparing both larval and
adult South American forms with

those d New Zealand and
Austral ia, we hoped to get a better
understanding of the dispersal
within , and the breakup of,
Gondwanaland . Our studies will
also help us to understand the rate
of evolution with in this primitive
caddisfly fami ly.

Oliver Flint and a zillion caddisflies at
our light trap .

Excerpts from my log:

After the long fl ight from the
U.S. to Chile, which was made as
comfortable as possible by the first
class service on LANChile, our
odyssey started in Santiago . From
this point on we were in the hands
of Sr. Lou is Pena (hereafter called
Lucho) our most capable travel
guide, leader, cook, chauffeur, and
outstanding naturalist. The central
valley of Chile, from Santiago
south, is very reminiscent of
central southern California. Our
itinera ry was to take us south from
Santiago to Puerto Montt, Chiloe,
across by ferry to Cha iten, and
then to our southernmost point
Puerto Cisnes . From Puerto Cisnes
we again headed north, leaving
Chile at Futaleufu, crossing into
Argentina at Trevelin and then
north to Bariloche , San Martin de
los Andes, Aluminae and finally
reentering Chile via Paso del Arco,
along Rio Bio Bio .to Lonquimay .

From there to Las Trancas, Chil lan
and back to San tiago . All this in
fo ur weeks, and w e co llected
every day!
A typical day was up at 7:00,
work on the insects collected the
night before (mounting , making
notes, etc. ) ti ll 11:00, drive until
4:00 or 6:00 with a work stop at
the time of t he afternoon meal ,
and then work unti l 11 :00. Each
night Ol lie col lected adult insects
that were attracted to light . A
large sheet was either draped from
the side of our truck or hung from
a line between two trees . We had
a portable generator that provided
power for a mercu ry vapor light
that was placed in fron t of the
sheet. Many different kinds of
insects , but especial ly our
cadd isflies, were attracted to the
ligh t in great numbers. One night
so many caddisflies and midges
were attracted we had to hold our
breaths just to get up to the sheet.
(see ph oto) . Oliver often also set
out a mala ise trap over the stream
course . Th is trapped any insects
flying up or down the stream , and
in the morning the trap had to be
cleaned out and ta ken down.
All of the adult insects that were
collected at night were pinned and
labeled in the morn ing before we
cou ld take off for ou r next
collecting sites (usually just before
noon). Typical ly, we wou ld then
drive for a couple of hours un til we
came to a convenient and
interesting stream . There we
would stop , Lucho and his
assistant, Checho, would make
lunch, and Oliver , Carol and I
would collect. My work was
mainly in the streams searching for
larval and pupal stages . This
meant picking up or rol li ng
over rocks , and kicking and
scraping the bottom to get the
insects to 'let go' and drift into a
net . Often Oliver and Carol would
help me in the streams , but
sometimes they swept for adults
that were resting in streamside
vegetation or just along the shore.
We would then move on to our
night camp. Usua lly t his w as near
another spot where I cou ld col lect
more larvae (in the process picking

up a few tons of rocks!} and we
cou ld also set up for nig ht collecting.
(in the process picking up another
few tons of rocks!) and we could
also set up for night collecti ng.
Travel in the truck was often
uncomfortable over the roug h
roads, and always ti ri ng . When I
fi nally got to bed at night I found I
could sleep anywhere - on rocks
and uneven beach, or over logs.
The stars were beauti ful ; I gazed
at the Belt of Ori on , the Southern
Cross and the Magellanic Clouds.
The night sky deserved a lot more
attention than I cou ld give it
because it was so new to me, but
usually I would toss and turn for
15 to 20 seconds before I coul d
get to sleep!
The forest around Puerto Mont
was cut over about 100 years ago .
Almost all of the original Fitzrova,
a redwood like tree, are gone . It is
now against the law to cut it, but
it is real ly too late ; very sad . A
bunch of scrub has grown up
including Gorse, a horrible large
shrub of thorns . Much of the land
seems lost . In general , th is reg ion
of Chile seems similar to northern
Californ ia or southern Oregon
along the coast . There are fires
everywhere . The people seem to
be trying to recover the old logged
areas for pastu re by burning.
Our stop at Alerce Andino
National Park (named after a pretty
tree very similar to our madrone)
was most pleasant. We camped
along a beautiful cascade that
emptied into an acre pool. The
water was crystal clear and very
warm . It was an idyl lic spot and
the evening sunset provided
wonderful photographic
opportun ities .
We discovered that there was
room on Wednesday's ferry across
to Chaiten from Chi loe Island, so
we had to drive half the length of
the island to the ferry dock . Along
the way we collected at two rivers;
both were rather culturally
eutrophic: one had the best
hydrobiosid col lecting so fa r- we
even got some pupae, so the long
drive was worth it.
The ferry ride was about six
hours long , but the gentl e roll of

the ship was a pleasant chan ge
from the rough truck . At Chaiten
on the mainland across from
Chiloe Island the mountai ns co me
straight up from the sea . The
forests, from the ferry at least ,
look untouched , not all clea rcut
and burning .
We spent the night at a small
private campground 4 km north of
Chaiten . It was run by a woma n of
about 40 and her 9 child ren; the
father works in Argentina . (This is
a common situation - the Chileans
are known for thei r ability and
desire to work hard , and many
fam ilies in Chile are without the
fathers because they can ma ke
better wages in Argentina .) The
campground was about 1 hectare
of grass , a beach of rocks, flus h
toilets (which didn't) and showe rs
(dribbles) . If you wanted hot water
you ordered it ahead because the
hot water tank was operated by a
wood fi re, and that takes a wh ile.
The kids from the campground
knew Lucho from a previous trip
and we re all around the camper.
They sat in the cab pretending to
drive, played with t he rad io and
tape deck , borrowed the
binoculars, and chattered
continuously. They w ere wonderful
children and we presented qui te a
diversion . In t he morning Oliver
shaved, and I took t he stubble
from my neck . The kids asked w hy
I didn 't shave -ful l beards like
mi ne just are not seen here. A ll
along Carol was criticizing my
beard, then the na tives- I can't
w in! I later found out that when
w e pu lled into the campground
and the ki ds first saw me
they said STAR WARS ! I am
chagrined to reveal that what they
meant was they thought I looked
like ' Chewbacca' or whatever tha t
wonderful , lovable, cute, hairy
creature was named (maybe their
reference wasn't so ba d after all,
at least when I put it that w ay) .
There we re large piles of neatly
stacked stove wood (1 to 2 cord
pi les) along the road . Evidently,
the wood w as chopped and
stacked by the 9 to 13 year ol ds;
they sold it . God! What a lot of
hard work . The 12 year old boy
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came to our campfire (the fire at
their insistence and with their
wood) and played a guitar and
sang . He had great ability and
appeared more mature than our
kids . Evidently , he taught himself
to play ; most impressive . The
fami ly of children lived in a one
room shed-li ke building about 10
feet wide by 20 feet long. Cooking
was done outside over an open
fire ; the bathroom was in the
campground; water came from a
creek that ran behind the house;
there was no electricity . This
situation was typical everywhere
we went in southern Chile (except
most places did not have any
bathrooms) .
Traveling south from Chaiten
down the mainland to Puerto
Cisnes took several days . Just
south of P. Cardenas we stopped
at Rio Ventisquero (Ventisquero
means mountain glacier) . Here was
one of the very few trails in this
part of the world ; it went along
the glacial river up to the glaciers
and took about an hour. The walk
felt good and the view of the
glaciers was quite nice; the views
of mountains and their glaciers all
along the road since Chaiten were
wonderful; often clouds obscured
peaks, but all in all it was quite
pretty. The forest was very dense
and of a similar nature all of the
way . There were lots of
Nothophagus trees of different
species: spectacular big old ones
that were part dead and small ones
that were barely more than shrubs,
and everything in between . The
most common streamside
vegetation was pangue (Gunera
sp .) a plant with huge leaves that
came directly out of the ground
and the native wild Fuscia. Rio
Ventisquero was muddy because
of the glacial flour, and like such
rivers the world over contained
very few insects . In this land with
lots of water I expected serious
mosquito problems, but we had no
trouble with them. Horse flies, the
black ones with red tails, were a
different matter. They drove us
crazy at most spots and seemed to
have a particular affinity for my
bald spotl
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Rio Futalaufu, beau tiful, habitat of salmon
and many caddisfl ies. A good place to swim
also.

As we traveled south to Puerto
Cisnes it got wetter and wetter;
heavy rains were common in this
reg ion . Much of the spectacular
scenery was obscured by low
clouds . Collecting was
disappointing; many of the streams
were swollen with the runoff .
There are small ferries that
crossed the large rivers, and they
operated on water power. A cable
was stretched across the river and
the ferries were attached to it by a
pulley . When the ferry left one
shore the cable kept it from going
downstream so it went across; just
reverse the angle to return . I never
did quite figure out how they got
the thing to right itself at the dock ,
but they did .
As we headed east across the
Andes there was a definite change
in the ecology, as expected . It
became drier the closer we got to
Argentina . There was a loss of
Gunera and other plants that had
become so familiar . Our route
went along the large beautiful Rio
Futalaufu . Checho (our driver,
handyman, mechanic, cook·,
houseboy, etc .) caught a salmon
that weighed about 5 pounds and
a trout of about 2 or 3 pounds.
These two fish made the best meal
we had on the trip . It was
interesting to note that the major
rivers such as Rio Futalaufu arise
on the east side of the Andes but
flow west through the Andes and

go into the Pacific . That means, of
course, that the rivers were here
first and flowed west. As the
Andes rose, the rivers just cut
through them . We have a
tendency to th ink of mountains
being old, older than almost
anything - rivers are often much
older yet.
The sun of the Patagonian
steppe was particularly nice after
the rain and cold of southern
Chile . At 9:00 AM the sun was
warm (75-80F) . The rivers likewise
were quite warm (hot by my
standards) and measured 70F
during the day and dropped to 66
overnight. The rivers were so
warm because they flowed long
distances without shade through
hot steppe. There were big,
thorny, cushion plants all over the
hillsides . They served as refuges
underneath for many beetles,
lizards, snakes, etc .
I was particularly enamored with
the region of Argentina north of
Bariloche and San Martin de las
Andes in the general vicinity of
Aluminae . Here started the
spectacular Araucaria forests .
Araucaria araucana trees seem
more in tune w ith the age of
reptiles than the age of man . Their
bark was more like the shell of a
huge prehistoric tortoise than of a
tree; their foliage a primitive array
of sharp form idable scales . The
common name of these trees in

Ferry across an unnamed river in southern Chile.

North America is monkey puzzle
tree because the 'leaves' or
'needles' all point in one direction
such that you can easily slide your
hand along in one direction but
cannot in the other. Perhaps it is
because the forest is so unlike
anything that I have seen before
that I am attracted to this area;
certainly here I am not saying to
myself, "oh, this is just like
southern California," or, "If I
didn't know better, I would think I
was in the coasta l reg ion of
Oregon now ." Araucaria are
unique, mysterious, and attractive
and will always be special to me .
We crossed back to Chile and
headed for Las Trancas east of
Chillan, an area that had been
heavily collected in the past. There
was dense Nothofagus forest and
many streams cascad ing over
basalt cl iffs . We camped close to
timberline at the base of Volcan
Chillan which was active; it
continuously puffed out smoke
and steam . From here we headed
back to Santiago .
Our trip was a great success .
There are several things to
remember :
Forests - Nothofagus
ranging from small scrubby
N. antarctica to giant
trees of N. dambeyi that normally
have the top ha lf dead and were
often over 100' tall, 10-12'
diameter, looking not like our

A close-u p of Araucaria - the monkey puzzle tree .

conifers but like stretched out
oaks . Evidently these do not burn
well , if at all, un til they are dry,
and they take many years to dry .
All the forests with impenetrable
undergrowths of Chusquea culeu a
bamboo or cane . The forests of
Austrocedrus chilensis that felt li ke
Oregon or northern California . And
especially the forests of another
day or perhaps another world of
Araucaria araucana that seem
more like t he age of reptiles than
the age of insects or man . Forests
where giant repti les shou ld lumber
along suppressing w ith their
dominance the mammals that have
been hinted at but are yet to
come, just as the A raucaria are
hinting at the conifers to come but
must yet wait their turn .
Learning how to collect - the
difference between Hydrobiosidae
and Rhyacophil idae . The
ubiquitous "5 ta iled " plecop and
all the other fami liar yet different
aquatic insects . The giant lucan ids
and their unsuspected ferocious
bite of the male; the damn " redtai led " tabanids and their pesty
bites but hidden honey sacs .
The people -there are a mill ion
poignant photos here - the
carefree , happy with poverty
children tha t we found everywhere
that were cruelly replaced by
adults forced to face a real ity they
inherited of wa nt and need .
Parents that were happy when we

gave them a dollar or two for what
must have been a week's
work - people that angered me
because they were raping the land,
ruining my nature in a desperate
attempt to su rvive- people who
work more in a day just to survive
at poverty level than I do in 2
months . How dare they ru in the
land just to keep food in their
hovel?!! People like Lucho and
Checho; Ollie and Carol ; perhaps
all of us, except Checho, from a
different age (Victorian?)
Birds -southern Lapwing , a
giant killdeer with intense black,
brown , and white bands ;
Bandurria, the native ibis that
sou nds like a goose with a sexual
identity crisis; Chucao , a wren-like
bird with the lungs and throat of a
barrel ; Torrent duck - beautiful in
both sexes- the male black and
white with a bright orange bill , the
fema le (as females should) w ith a
showy red breast; king fishers
twice the size of ours with bills big
enough to pick up a king salmon .
Rivers -gem like, bright blue
skies and hot days when at home
it is gray, dull, and cold .
No refrigeration! Only rarely is
there anything cold to drink . On
the plane home the first thing I
asked for was cold milk . They
brought me a glass of room
temperature, nuked stuff! I was
not home yet - ti ll next time ...
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Rio Aluminae , Argentina - a good spot for night collecting in the Araucaria forest .

Results:
Our scientific results are sti ll
being evaluated . Preliminary results
are both impressive and yet
somewhat disappointing . We
collected nearly 100 different
species of caddisflies and these
represent 41 genera in 13 famil ies.
These collections alone are
extremely valuable . Caddisflies as
both adults and larvae are not
usually co llected by general
workers and so our col lections are
significant contributions to the
body of knowledge of the aquatic
insects of this remote reg ion . We
found 21 species in 11 genera of
the family Hydrobiosidae. These of
course were our special objective .
Unfortunately, we did not obtain
any unknown ~enera of
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hydrobiosid larvae or pupae, but
we did amass tremendous
numbers of th ings that were
heretofore known only from one or
very few specimens . In the next
year we w ill be publishing
descriptions of the larval and pupa l
forms that we found and wil l make
a key available to faci litate
identification . Then we w ill be able
to tackle the project of
evolutionary rates and t he
implications for our understanding
of the breakup of Gondwanaland .
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